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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August 
12, 2010 has been entered. 

2. Claim 3 is amended. Claims 8 and 9 are added. Claims 3-5 and 7-9 are pending 
and are rejected for the reasons given below. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 3 recites the limitation "a surface" in the limitation beginning, "bringing an 
electrode metal catalyst..." There is insufficient antecedent basis for this limitation in 
the claim because it is unclear which surface the electrode metal catalyst is brought into 
contact with. For the purposes of examination, this will be interpreted as being brought 
into contact with a membrane surface, as suggested by newly added claim 9. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koyama et al. (US 2002/0061431) in view of Tsusaka et al. (US 2002/0001744) 
and Ito et al. (US 2004/0044160), and as evidenced by Kosako et al. (US 
2003/0158273). 

Regarding claims 3 and 9, Koyama et al. teaches a fuel cell having solid polymer 
electrolyte membrane containing a sulfonic group (abstract). Koyama et al. teach that a 
fuel cell assembly is made by forming a catalyst layer, coating it with a layer of 
electrolyte solution, and then bonding the catalyst layer to the membrane [0061]. 

Koyama et al. fail to explicitly teach that the precursor layer infiltrates the catalyst 

layer. 

Kosaka et al. teach that when there is direct application of a polymer electrolyte, 
as occurs in Koyama et al., there results infiltration of the electrolyte into the catalyst 
layer ([0105]). Based on the teachings of Kosaka et al., the skilled artisan will recognize 
that, when a layer of electrolyte solution is coated on the catalyst layer, the electrolyte 
inherently infiltrates the catalyst layer. 

Koyama et al. fail to teach that the composition is polymerized. 
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Tsusaka et al. teach a membrane electrode assembly (MEA) for a solid polymer 
fuel cell (abstract). Tsusaka et al. teach that the MEA comprises a polymer electrolyte 
membrane having catalyst layers on either side, wherein the membrane and catalyst 
layers include a compound having activity to an active energy ray, that infiltrates both 
the membrane and the catalyst layer (Figure 1 ; [0025]; [0028]; [0029]). 

Tsusaka et al. teach that the MEA is made by bonding the catalyst layer, to the 
membrane by thermal bonding, or active energy ray ([0064]). The thermal bonding 
causes polymerization, bonding the layers together ([0067], [0076]-[0078]). 

Tsusaka et al. further teach an electrode metal catalyst layer, wherein the 
catalyst layer is made of a metal, platinum or platinum alloy, supported on carbon 
([0072]). This is the same electrode metal catalyst as found in the instant specification 
(page 9 lines 14-25). 

Tsusaka et al. teach that polymerization of the components after assembly leads 
to better bonding between the catalyst layer and membrane, preventing possible bond 
failures which can lead to broken conductivity paths ([0022]). 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to polymerize the electrolyte coating of Koyama et al. after application of 
the membrane in order to provide a better bond. 
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With further regard to claims 3 and 9, Koyama et al. in view of Tsusaka et al. fail 
to teach coating the membrane material on a reinforcing sheet and attaching the 
membrane to a second electrode catalyst on second electrode. 

Ito et al. teach coating, or impregnating, of a polymerizable membrane material 
on either side of a reinforcing sheet and then irradiating the material to polymerize it, 
forming a membrane that can be used in a fuel cell ([0001 ], [001 5], [001 6]). 

Ito et al. teach that substrates may be applied to the coatings on either side of 
the reinforcing sheet (Figure 1 ). The skilled artisan, in light of the teachings of Koyama 
of bonding the membrane directly to the electrodes, would be capable of applying the 
electrode directly to the membrane of Ito et al. prior to polymerization in order to create 
an integrated fuel cell. 

With regard to claim 8, Ito et al. teach methacroyl oxyethyl phosphate as the 
membrane material ([0031]). 

Ito et al. further teach that the membrane has high electric conductivity and 
excellent heat and chemical resistance, making it well suited for fuel cells ([0006]). 

It would have been obvious to the skilled artisan at the time of the invention to 
use the method of Ito et al. including coating a reinforcing sheet to reinforce the 
membrane of Koyama et al. in order to produce a membrane having the desirable 
characteristics discussed above. 
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7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koyama 
et al. in view of Tsusaka et al. and Ito et al. as applied to claim 3 above, and in further 
view of Fuglevand et al. (US 6,218,035). 

The teachings of Koyama et al., Tsusaka et al. and Ito et al. as discussed above 
are incorporated herein. 

Koyama et al. in view of Tsusaka et al. and Ito et al. teach a reinforcement 
member for the membrane ([0062]) but fail to teach that the reinforcement member is an 
electrical insulator. 

The reinforcement member of Koyama et al. in view of Tsusaka et al. and Ito et 
al. is part of the catalyst layer, so it is provided on the catalyst layer. 

Koyama et al. in view of Tsusaka et al. and Ito et al. further teach an electrode 
metal catalyst layer, wherein the catalyst layer is made of a metal, platinum or platinum 
alloy, supported on carbon ([0072]). This is the same electrode metal catalyst as found 
in the instant specification (page 9 lines 14-25). 

Fuglevand et al. teach a support matrix, or reinforcement member, for use in their 
solid polymer proton exchange membrane fuel cell (column 19 lines 39-40). Grafted 
polyethylene is provided as an example of the reinforcement member (column 19 lines 
59-61). The instant specification discloses ethylene as a suitable material for the 
reinforcement layer ([0063]). 

It would be desirable to use a non-conductive reinforcement member, such as 
the one of Fuglevand et al., in the membrane of Koyama et al. in view of Tsusaka et al. 
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and Ito et al. since a non-conductive reinforcement member would provide support 
without interfering with the electronic operation of the fuel cell. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a non-conductive reinforcement member, such 
as the one of Fuglevand et al., in the membrane of Koyama et al. in view of Tsusaka et 
al. and Ito et al. since a non-conductive reinforcement member would provide support 
without interfering with the electronic operation of the fuel cell. 

8. Claims 4 and 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Koyama et al. in view of Tsusaka et al. and Ito et al. as applied to claim 3 above, and 
further in view of Akita et al. (US 6,523,699). 

The teachings of Koyama et al., Tsusaka et al. and Ito et al. as discussed above 
are incorporated herein. 

With regard to claim 4, Koyama et al. in view of Tsusaka et al. and Ito et al. 
further teach an electrode metal catalyst layer, wherein the catalyst layer is made of a 
metal, platinum or platinum alloy, supported on carbon ([0072]). This is the same 
electrode metal catalyst as found in the instant specification (page 9 lines 14-25). 

Koyama et al. in view of Tsusaka et al. and Ito et al. fail to teach the thickness of 
the catalyst and electrode layers, only that the layers are desired to be thin ([001 1]; 
[0027]). 

Akita et al. teach a fuel cell having excellent catalytic activity (abstract). 
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Akita et al. further teach that the platinum catalyst should be 50-250 urn thick. 
According to Akita et al., for catalyst thicknesses less than 50 urn, there could be an 
insufficient amount of catalyst, and for thicknesses greater than 250 urn, the possibility 
of the catalyst surface becoming unstable arises (column 8 lines 31-44). 

As for the limitation concerning the depth of infiltration into the electrode catalyst 
layer, the infiltration would necessarily be equal to or less then the thickness of the 
electrode catalyst layer, since it would be impossible for the membrane to infiltrate the 
electrode catalyst layer further than the thickness of the layer. Additionally, since the 
MEA of Tsusaka et al. is made by the same method of the instant invention, the 
infiltration depth would inherently meet this limitation. 

It would be desirable to make the platinum catalyst of Koyama et al. in view of 
Tsusaka et al. and Ito et al. 50-250 urn thick, encompassing most of the claimed range, 
since at smaller thicknesses, there could be an insufficient amount of catalyst, while at 
larger thicknesses, the catalyst surface could become unstable. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to make the platinum catalyst of Koyama et al. in view 
of Tsusaka et al. and Ito et al. 50-250 urn thick, since at smaller thicknesses, there could 
be an insufficient amount of catalyst, while at larger thicknesses, the catalyst surface 
could become unstable. 



Response to Arguments 
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9. Applicant's arguments filed August 12, 2010 have been fully considered but they 
are not persuasive. 

Applicant argues, at the top of page 7, that Koyama et al. do not disclose "a 
process in which an electrode metal catalyst fixed to another electrode is brought into 
contact with a surface of the electrode metal catalyst layer, which is coated with an 
electrolyte membrane precursor solution..." This limitation is not found in the claims as 
filed. 

As for Applicant's arguments concerning Tsusaka et al., the examiner is not 
convinced. The Tsusaka reference is relied upon for the teaching of bonding by 
polymerization, not the entire method of forming the membrane electrode assembly. 
The coating step is taught by Koyama et al. Applicant is reminded that one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
(571 )272-1 101 . The examiner can normally be reached on Mon-Fri 7-4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ula Ruddock can be reached on 571 -272-1 481 . The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Ula C Ruddock/ 
Supervisory Patent Examiner 
Art Unit 1729 



Alix Elizabeth Echelmeyer 

Examiner 

Art Unit 1729 



